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etic meat 
Is it a threat to our livestock industries? 
By G. A. Robertson 
Rural Economics 
and Marketing 
Australians usually reject the con-
cept of synthetic meat. We cannot 
understand how anyone could pre-
fer a plate of adulterated soy beans 
to a juicy steak. But unfortunately, 
only a small proportion of the 
world's population can afford the 
steak. 
The average Australian consumer 
enjoys one of the highest net in-
comes in the world, and some of the 
lowest meat prices (see Table 1). 
Consequently, Australia's per capita 
consumption of meat is one of the 
highest in the world, averaging 
113.5 kg per head per year be-
tween 1969 to 1971. For compari-
son, Japan averages 19.7 kg per 
head (Table 2) . It would take very 
high meat prices over a consider-
able period before Australians 
would change their meat-eating 
habits and consume 'textured vege-
table proteins' in large quantities. 
However, the prosperity of our 
livestock industries is not based on 
home consumption but on exports, 
and it is in many of these markets 
that consumers are tempted to turn 
towards meat substitutes. Although 
Table I—Comparative beef prices in selected capital cities, March 1975 
Synthetic "meats" are becoming ac-
cepted as an alternative protein 
source by many consumers in West-
ern Europe, USA and Japan. Their 
relatively low cost and uniform 
quality make tbem attractive to the 
catering trade. 
Australians are not generally aware 
of their increasing use although it 
has been suggested that "meat-like 
products" are a potential threat to 
our meat exports. This article out-
lines the current situation and em-
phasises the need to be fully in-
formed about such products. 
The author has studied this prob-
lem for some years and kept in close 
contact with developments while 
living in the United Kingdom and 
Australia. 
City 
Perth 
Bonn (West Germany) 
Brasilia (Brazil) 
Brussels (Belgium) ... 
Buenos Aires (Argentina) 
Canberra (Australia) 
Copenhagen (Denmark) 
London (United Kingdom) ... 
Mexico City (Mexico) 
Ottawa (Canada) 
Paris (France) 
Rome (Italy) 
Stockholm (Sweden) 
The Hague (Holland) 
Tokyo (Japan) 
Washington (U.S.A.) 
Median Price 
Sirloin steak 
(boneless) 
$ /kg 
2 . 2 1 * 
6.88 
2.10 
5.65 
1.16 
2.15 
7.77 
4.83 
2.03 
3.10 
4.62 
5.21 
7.82 
6.02 
16.47 
2.80 
4.83 
Chuck steak 
(boneless) 
$/kg 
1.35 
4.73 
1.85 
2.92 
0.50 
0.89 
3.47 
2.53 
1.92 
1.95 
2.63 
3.46 
3.44 
4.14 
7.41 
2.13 
2.63 
* estimate 
Source: U.S D.A. Foreign Agriculture, April 1975, Australian Bureau of Statistics. 
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Table 2—Per capita consumption o f 
m e a t i n selected countries * 
Average 1969-71 
kg/year 
Canada 
United States 
Denmark 
France 
Italy 
United Kingdom 
Japan 
New Zealand 
Brazil 
Mexico 
Philippines 
Morocco 
India 
Australia * * ... 
92-3 
1113 
62-7 
94-8 
54-8 
66-5 
19-7 
112-2 
3 2 0 
22-8 
14-7 
15-3 
1-5 
113-5 
* Estimates f rom Monthly Bulletin Agr i -
cultural Economics and Statistics, January 
1975 
**Estimates f rom Bureau of Agricul tural 
Economics Meat Situation and Out look, 
January 1975 
meat substitutes may never be im-
portant as a food in Australia, they 
will undoubtedly affect our livestock 
industries, particularly our export of 
lower grade meats. 
To compete with meat substitutes 
we need to be fully informed about 
them. Failure to come to grips 
with the dangers will not make the 
problem disappear. 
What are 'meat-like products' 
A large range of products are used 
as substitutes for meat. Their orig-
ins are diverse, being of both animal 
and vegetable nature. Their com-
mon characteristic is that they are 
high in protein. These high protein 
substances have been described as 
synthetic meats, meat analogues, 
meat substitutes or meat extenders. 
They are made from single cell 
proteins, fungal proteins and tex-
tured vegetable proteins. 
1. Single cell protein (S.C.P.) 
A decade ago S.C.P. was considered 
to have a good future. However, 
technical problems have delayed 
progress despite expensive reseach. 
To produce S.C.P., yeasts and 
other single cell micro-organisms are 
grown on a carbohydrate source 
such as sugar or starch (often a by-
product of food processing) or on 
petroleum products (crude oil, 
natural gas or paraffin oil). 
The organisms are grown in con-
tinuous fermentation tanks, regu-
larly harvested, cleaned, purified and 
then dried. The product is very 
high in protein and is easily handled. 
Current use of single cell protein 
is limited to high protein feedstuffs 
for animals. Human consumption is 
limited by:— 
• The difficulty of removing all 
traces of mineral oils from the 
micro organisms grown in 
petroleum products. These may 
be carcinogenic and may create 
other health problems. 
• The high ratio of nucleic acids to 
proteins in single cell organisms 
causes a build up of uric acid in 
the body. This may produce 
gout and other problems. 
2. Vegetable proteins 
Vegetable proteins are usually ex-
tracted from crops high in natural 
protein, such as soy beans, field 
beans, peanuts, oil seeds, peas or 
lupins, although it is now possible to 
extract protein from common grass 
on a commercial scale. 
The protein level of the extract 
depends on the degree of purification 
and this affects the price of the pro-
duct. Vegetable proteins are likely 
to have the biggest immediate im-
pact in the market place. 
3. Textured vegetable protein 
(T.V.P.) 
Vegetable proteins can be further 
treated to impart some of the char-
acteristics of meat. 
A purified vegetable protein (us-
ually soy protein of 90 per cent 
purity) is dissolved in an alkali 
solution. The resulting solution is 
then treated in a similar fashion to 
synthetic textile fibres, and is ex-
truded through fine pores. The 
fibres produced are coagulated, lay-
ered and after addition of fat, flav-
ouring and colouring, are sold as 
meat substitutes. 
4. Fungal proteins 
Although the idea of eating a fungus 
instead of a steak may be difficult to 
swallow, we already eat several 
forms of fungi such as mushrooms 
and truffles. 
A large British firm, Rank-Hovis-
McDougall, has developed a process 
for using low cost carbohydrates to 
produce" protein using a microfun-
gus. 
The carbohydrate can come from 
a variety of sources and may be a 
waste product of another industry. 
For instance, R.H.M. use the waste 
starch after protein has been ex-
tracted from field bean seeds. 
The process is efficient and pro-
duces a protein low in nucleic acids 
and safe for human consumption. 
Moreover, its fibrous nature allows 
the material to be readily incor-
porated into 'chunks' of meat-like 
products. 
Uses of meat substitutes 
The various types of proteins pro-
duced can be used in four ways: 
• By wholly substituting for fresh 
meat (meat analogues) 
• By replacing meat in manufac-
tured foods (meat substitutes) 
• By complementing meat in 
manufactured foods, improving 
texture, palatability appearance 
and volume (meat extenders) 
• By replacing fish meal, meat 
meal or dearer protein sources as 
protein supplements in animal 
feeds (feed proteins). 
Present use of meat analogues 
Most Australians are aware of the 
so-called synthetic steak, although 
few have tasted one. Basically, it 
is a slab of textured vegetable pro-
tein (T.V.P.) that has had fats, 
flavouring, colouring, emulsifying 
agents, salts, etc., added to it This 
gives it a succulent meat-like texture 
and it substitutes for the traditional 
steak. 
However, its costs are too high to 
seriously threaten meat. Its main 
use is for people who do not eat 
meat for health or religious reasons. 
One success of T.V.P. in the 
United States is a "bacon" from one 
of the pioneers of T.V.P., General 
Foods Corporation. Consumers are 
not particularly discerning at break-
fast time, and the synthetic bacon 
is cheap (80 cents per kg compared 
to around $1.60 per kg for real 
bacon), easily cooked, high in pro-
tein, low in fats, and tasty. 
Meat substitutes 
T.V.P. is becoming important as a 
meat substitute in many manufactur-
ed foods. T.V.P. "hamburgers", 
stews, minces, pies, pasties, and 
luncheon "meats" are similar, if not 
identical to the "real" meat product. 
The science of food flavouring 
and texturing has reached such sop-
histication that it is now possible to 
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reproduce almost exactly, and often 
in an improved form, the smells, 
tastes and textures of natural pro-
ducts. An illustration of this pro-
gress in food technology is the fol-
lowing extract from an advertise-
ment in a food manufacturing 
journal: 
"The R.F. (roast meat flavours) are 
true flavours reproducing with ex-
treme accuracy and in great depth 
the taste and odour of roast beef, 
chicken and roast pork. Their 
strength of flavour and exceptional 
stability allowed their inclusion in 
an enormous variety of products at 
the lowest possible levels, providing 
either an excellent foundation for 
the overall flavour profile or adding 
superb top notes to otherwise con-
ventional systems". 
One of the main outlets for T.V.P. 
foods is through catering services 
such as factory canteens, school 
lunch programmes and prepared 
foods in supermarkets. 
Hot midday meals in schools and 
factories are a very important part 
of the food business in Europe, 
North America and Japan. Many 
of these are subsidised and the auth-
orities or firms involved continually 
seek to reduce costs. 
Many education authorises are 
including meat substitutes in their 
meals, particularly in Britain. Apart 
from directly reducing meat con-
sumption this has the added danger 
for the farmer that children could 
become conditioned to accepting 
the meat substitutes as the normal 
product. Long exposure to synthetic 
foods can even induce a preference 
for the synthetic product over the 
real product. 
Generally, the meat substitutes 
cost less than the real thing and are 
often much easier to handle. For 
instance, the quality is always uni-
form, there is no gristle, fat, bone or 
waste and so there is no need to 
employ staff to prepare the product 
for cooking. Moreovor, T.V.P. ham-
burgers or sausages do not shrink 
on cooking and the customer may 
receive more food at a lower cost. 
Meat extenders 
Meat extenders are proteins that 
mav be textured. They can be 
added to meat, meat scraps or even 
non meat animal scraps (skins, 
gristle, fat) to increase the volume 
of the final cooked dish. When used 
in the dry powder form, only a small 
amount needs to be added to the 
meat to give a large increase in the 
cooked volume. 
Often, food manuafcturers sell the 
prepared extender with a flavour in-
cluded. All the caterer needs to do 
is mix the powder with the meat, 
add water, cook for a while and the 
result may be a savoury mince, a 
Hungarian goulash or Madras curry. 
The protein extenders, which may 
be casein (milk protein) soy pro-
teins, bean proteins or other vege-
table proteins absorb and bind fats 
in cooked dishes, thus reducing 
shrinkage as well as increasing the 
emulsifying and stabilising properties 
of the preparation. In canned foods 
they are able to inhibit separation of 
fat and jelly which improves the 
appearance of the product when the 
can is opened. 
In Europe and North America the 
addition of meat extenders to manu-
factured food has become standard. 
Until now, their use in Australia has 
been limited but a recent survey 
into the quality of sausages carried 
out by "Choice" magazine in the 
Eastern States detected meat ex-
tenders in a large proportion of 
the sausages analysed. 
In fact "Choice" reprinted a 
recipe that is freely available to 
butchers for a sausage using a pro-
prietary additive made from soy 
beans. The resulting sausage would 
analyse as lean meat but in fact 
contains no meat at all. Some pie 
manufacturers in Sydney are said to 
be substituting meat extenders for 
chicken. 
An example illustrates the benefits 
of one extender that can be purchas-
ed in the U.K. for home use: 60 
grams of this extender mixed with 
480 grams of mince and water pro-
duce the equivalent of 960 grams of 
minced beef—twice as much! As 
the extra 480 grams of mince costs 
between 60 and 70 cents and the 60 
grams of extender only 30 cents, the 
savings are considerable. 
Feed proteins 
Fluctuating prices of conventional 
stock feed proteins such as fish and 
soy bean meal have discouraged 
meat production in many countries. 
The producers of synthetic feed pro-
teins, usually single cell protein, hope 
to provide a uniform low-priced 
substitute. This could lead to in-
creased production of meat such as 
pork and chicken, particularly in 
Europe and Japan. 
What share of the market have 
meatlike products captured? 
The proportion of the total meat 
market captured by the synthetic 
meat-like products is small but sig-
nificant. 
The prosperity of Australia's live-
stock industries depends on exports 
and only about 7 per cent of the 
world's meat production is traded 
internationally. Thus if synthetics 
captured 2 per cent of the world's 
meat consumption, this would be 
equivalent to one third of the 
world's trade. 
Moreover, the areas where syn-
thetics are making the largest inroads 
are in Australia's traditional export 
markets, United States of America, 
Western Europe and Japan. 
In 1973, the year of high beef 
prxes, United States soy bean 'meat' 
production was over 200 000 tonnes, 
nearly one third of its total beef 
imports. In Japan about 2 per cent 
of total meat consumption in 1973 
was synthetic meat. 
It has been estimated* for Europe 
that by 1980 at least 5 per cent of 
manufactured meat products would 
contain meat substitutes. This is a 
conservative estimate and nonmeat 
protein is being strongly advertised. 
The food-manufacturing journals 
are full of advertisements stress-
ing the benefits of T.V.P. or meat 
extenders. Large multi-national 
firms are developing outlets, particu-
larly in Europe, and the stage is be-
ing set for a large market struggle. 
The potential of meat substitutes 
Single cell protein is unlikely to 
be used much as a human food 
in the near future. The large com-
panies involved in producing this 
protein—Shell, British Petroleum, 
General Electrics, etc.—are con-
centrating on animal feed pro-
duction. 
In 1974, the world production of 
dried S.C.P. was 318 000 tonnes and 
this should increase to over a mil-
lion tonnes by 1977. Production of 
S.C.P. in Europe and Japan will re-
duce their imports of protein feeds 
* Report of United Nations Economic Commis-
sion for Europe, 1974. 
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